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1. 


Description  of  Test  Program 
1.1  Purpose 


The  U.  S.  Naval  Weapons  Center,  China  Lake  requested  ARINC 
Research  Corporation  to  conduct 'Qualification  te sting ,^-based 

:.tSf  thirty  nine  metallized  polycarbonate  tubular 
capacitors,  which, -wbre  manufactured  by  Thompson  Ramo  Wooldridge. 

Desb] 


1.2 


irlption  of  Test  Units 


Thirty  nine  (39)  test  specimens  were  selected  at  random 
from  units  obtained  from  inventory  at  NWC/CL.  The  manufacturer, 
TRW,  did  not  have  any  prior  knowledge  of  the  qualification  test. 
The  capacitor  types  are  described  as  follows: 


Quantity 

Type  ‘  • 

Capacitance,  UF 
Voltage  rating,  V 
Case  Size: 

Length,  in. 
Diameter,  in. 
Date  Code 


483G  •  •  • 

0.10  +  2Q$ 
100 

0.81210. 062 
0.40010.015 
10401W2 


2.  Summary  of  Test  Results  and  Recommendations 
•  2.1  Results 


TRW  passed  all  of  the  qualification  test  with  the  following 
exceptions: 

(a)  Solderability  test  -  2  failures 

(b)  Operating  life  test  -  3  failures 

Two  of  the  three  operating  life  failures  were  apparently 
due  to  breaks  in  the  hermetic  seai,  which,  resulted  in  a  • 
•'  flow  of  impregnatihg  oil  to  the  outside-.'  Visual  examfna 
tion  indicated  that  the  breaks  were  near  crimped  areas. 
The  supplier  has  indicated  that  the  practice  of  crimping 
is  being  discontinued. 

(c)  Temperature  coefficient  -  20  failures. 

(d)  20  of  24  units  failed  the  temperature  coefficient 
test.  Results  of  the  temperature  coefficient  tests 
indicated  that  the  polycarbonate  capacitor  is  unable 
to  satisfy  the  temperature  coefficient  requirement  of 
200  ppm/°C  over.,  the  operating  temperature  range 
(-55°  to  +125°C).  However,  the  test  data  indicated 
that  the  capacitors  would  meet  a  requirement  that 
allows  a  maximum  change  of  ±2#. 
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2.2  Recommendation 


| 


TRW  is  recommended  as  a  qualified  source  in  the  following 
conditions: 

(1)  •  Crimping  operation  as  now  performed  he  eliminated 

from  his  assembly  process,  or  satisfactory  evidence 
is  presented  that  it  does  not  prejudice  the  reliability 
of  the  device. 

(2)  In  the  device  specification,  it  is  recommended  that 
the  parameter  limits  and  test  conditions  contained 

in  this  qualification  test  (which  is  based  primarily  on 
the  requirements  of  MIL-C-19978B)  be  used,  with  the 
following  exceptions: 

(a)  Instead  of  a  temperature  coefficient  of  200  ppm/ °C 
over  the  operating  temperature  range  (-55°  to 
+125°C),  it  is  recommended  that- a  maximum  capaci-  •• 
tance  change  of  ±2  percent  from  the  room  temperature 
reading  be  allowed. 

(b)  The  following  criteria  should  be  used  for  denoting 
a  failure  in  the  operating  life  test: 

(i)  A  change  in  capacitance  of  more  than  ±2 
percent  from  the  initial  value  (0  hours). 

(ii)  An  increase  in  dissipation  factor  to 
greater  than  0.30  percent. 

(iii)  A  decrease  in  insulation  resistance  to  a 

a  value  of  less  than  50  percent  of  the  accept 
ance  limits  for  +25°  and  +125°C. 

(iv)  A  permanent,  open  or -short. 


i 

i 

? 
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3.  TEST  EQUIPMENT  AND  PROCEDURE 


3.1  Accuracy  of  Measurements 


The  accuracy  of  the  measurements  during  t;he  qualification  .  . 
.testing  is  indicated  below.,  ‘  . 

Parameter 

Range  of  Values 

Measurement 

Accuracy 

Capacitance 

0.1  uf  ±'20# 

0.5#  ±  1  pf 

Insulation  resistance 

1-1000  kMQ 

'  ±2# 

Dielectric  withstanding 
voltage’  . 

200-400V 

• 

i 

CM 

-H 

Dissipation,  factor 

0.0001-0.1000 

...  ,  ±5#  ±  9.00001 

Temperature 

-65°  to  +125°C 

±1°C 

Frequency 

1000  Hz 

±2# 

3.2  Measurement  Techniques  and 
Equipment 

Measurement  and  test  techniques  are  summarized  below.  Table  2 
lists  the  various  Items  of  test  equipment. 

3.2.1  Group  I;  Examination  and  Parameter  Tests 

3. 2. 1.1  Detailed  Examination  of  Device 
Construction  ™ 

"  All  failed  units  and  two  acceptable  units  were  examined  to 
determine:  . 

•  •  .  •  .  •  -,•••.••  .•  •  .  .  • 

(1)  Method  of  construction 

(2)  Integrity  of  contacts  between  terminals  and  dielectric 
element 

(3)  Integrity  of  hermetic  seal 

(4) ... Workmanship  and  quality  of  construction. 

The  examination  included  visual  inspection  of .both  the  outer- 
and  inner  assembly  of  the  devices,  and  x-ray  analysis  of  assembly 
features . 


3.2. 1.2  External  Visual  and  Mechanical 
Examination 

All  39  units  were  inspected  for  conformance  to  the  physical 
dimensions  and  markings  (part  typo  and  date  code)  specified  in  the 
supplier  drawings.  The  workmanship  was  critically  evaluated  to 
point  up  .those  features  which .might  be  indicative  of  poor  quality 
control  or -which  might  be  detrimental  to  performance.' " 


3.2. 1.3  Seal 

All  39  units  were  immersed  for  a  minimum  of  one  minute  in 
oil  maintained  at  a  temperature  of  125°  +  5°C,  in  accordance 
with  method  112,  test  condition  A,  of  MIL-STD-202.  The  bath 
was  clear  mineral  oil  having  a  Saybolt  viscosity  of  175  to  190 
seconds  at  33°C.  The  device  was  carefully  observed  during  the 
entire  period  of  immersion  for  indications  of  poor  seal,  as  would.  . 
be  evidenced  by  a  continuous  discharge .of  bubbles.  After  the' 
test  was  completed,  the  device  was  cleaned  in  a  degreaser  and 
permitted  t'o  dry  thoroughly  before  additional  tests  were  performed.' 

3. 2. 1.4  Dielectric  Withstanding  Voltage 

The  dielectric  withstanding  voltage  ,was  measured  in  accord¬ 
ance  with  method  301  of  Mil  -STD-202.  The  applied  test  voltage  was 
twice  the  rated  voltage  foi  a  duration  of  one  minute.  Measurements 
were  taken  between  terminals  and  from  the  case  to  each  terminal. 

A  voltage  breakdown,  either  permanent  or  momentary,  during  the  one- 
minute  period  was  recorded  as  a  failure.  The  capacitors  were 
visually  examined  for  evidence  of  damage. 

3. 2. 1.5  Barometric  Pressure 

Twelve  units  were  tested  in  accordance  with  method  105  of 
MIL-STD-202.  The  following  details  were  applied: 

.'  •  (1)  Method  of  mounting:  Soldering  at  points  1/2  +  1/8  inch 

’from  the  case.”  * 

(2)  Test  conditions:  The  capacitors  were  subjected  to  a 
pressure  of  0.82  inches  of  mercury. 

(3)  Test  during  subjection  to  reduced  pressure:  A  potential 

equal  to  that  of  200  percent  of  the  dc  voltage  rating 
was  applied  for  at  least  one  minute  between  each  terminal 
mnd  the. case.  .  ■ 

•  •  *  •  »  *  • 

3*2. 1.6  ‘‘Insulation  Resistance 

Insulation  resistance  was  measured  in  accordance  with 
method  302  of  MIL-STD-202.  A  test  voltage  equal  to  the  device's 
rated  voltage  was  applied  for  One  minute.  Measurements  were  taken 
between  terminals  and  from  the  case  to  each  terminal.  The  accept¬ 
able  insulation  resistance-  valu?  was  greater  than  50  kilomegohm*  . 


for  the  test  conducted  at  25°  ±  3°C,  and  500.  megohms  for  the  test 
conducted  at  125°  ±  3°C. 

3.2. 1.7  Capacitance 

Ihe  capacitance  was  measured,  in  accordance  with  method  305 
of  MIIi-STD-202,  on  General  Radio  Impedance  Bridge  Type  1610A.  The 

•  .test  frequency ’used  was  1,000  ±  100  Hz.-  .  The  -.acceptable  limits 

•  were  0.10  uf  ±  20  percent  for  devices  having,  a  '20.  percent  tolerance 
'•rating,  and  O.io  uf  ±  2  percent  for  devices- having-' a- 2' percent"  t'olr  • 
‘erance  rating. 


3. 2. 1.8  Dissipation  Factor  ' 

The  dissipation  factor  was  measured  at  an  ac  rms  voltage  of 
10  percent  to  20  percent  of  the  dc  voltage  rating,  using  the 
General  Radio  Impedance  Bridge  Type  1650A.  The  test  frequency  was 
1,000  ±  10Q  Hz.  The  measured  value  was  not  to  exceed  0.15  percent. 

•  3*2.2  Group  II:  Environmental  Tests'- 

3. 2. 2.1  Shock 


Six  units  wore  tested  in  accordance  with  method  205  of 
MIL-STP-202 .  The  following  details  were  applied: 


(1)  Mounting  means:  Soldering  at  points  1/2  ±  1/8  inch 
from  the  cane. 


(2)  Test-condition  letter:  C. 

(3)  Electrical  loading  during  shock:  A  potential  of  125  per- 
cent  of  the  dc  voltage  rating  was  applied  between  the 
terminals  of  the  capacitor. 

(4)  Measurement  during  and  after  shock:  During  the  environ¬ 
mental  test,  a  cathode-ray  oscilloscope  was  used  as  an 

*  indicating  device  in  determining  any  electrical- failures. 
'After'  the  test,  the  capacitors  were  visually  examined,  for 
evidence  of  electrical  breakdown,'  arcing",  fracturing,  or 
other  visual  mechanical  damage. 


When  the  capacitors  were  tested  as  specified  above,  there  was 
to  be  no  momentary  or  Intermittent  arcing  or  other  indication  of 
breakdown,  nor  was  there  to  be  any  evidence  of  fractures  or  other 
visible  mechanical  damage. 


3. 2. 2. 2  Vibration 

.  • 

Six  units  were  tdsted  in  accordaflce  with  method  204  of. 
MIL-STD-202.  The  following  details  and  exceptions' were  applied: 


.(a)  Mounting :  The  capacitors  were  rigidly  mounted  by  the 
hody  to  a  vibration-test  apparatus.  The  capacitor  leads 
were  secured  by  soldering  1/2  ±  1/8  inch  from  the  case. 


(b)  Electrical-load  conditions:  During  the  test,  a  potential 
of  125  percent  of  the  dc  voltage  rating  was  applied 
between  the  terminals  of  the  capacitor. 

(c)  Test-condition  letter:  B,  with  the  following  exception: 

Direction  and  duration  of  motion,  four  hours  in  each  of 
two  mutually  perpendicular  directions  (total,  of  eight 
hours),  one  parallel. and  the  other  perpendicular  to  the 
cylindrical  axis.  ‘  , \ 

(d)  Measurements:  During  the  last  cycle  in  each  direction,  a 
signal  of  1  ±  0.2  kc  at  a  potential  of  1  $  0.5V  was 
placed  across  the  capacitor  and  measured  with  a  suitable 
ac  ■’•ecording  device  (a  permanent  record  was  not  necessary 

'  for  this  test)  for  the  purpose  of  determining  open  or 
short  circuits,  or  intermittent  contacts.  The  equipment 
.  was  capable  of  detecting  any  interruption  of  0.5  milli-  . 
second  or  greater.  V  • 

,  '  •  t  t  * .  .  t  '  .  1  • 
■(e)  Examination  after  vibration:  The' capacitors  were  visually 
examined  for  evidence  of  mechanical  damage .’ 

•  •  •  , 

When  the  capacitors  were  tested  as  specified  above,  there  wo.3 
to  be  no  momentary  or  intermittent  arcing  or  other  indication  of 
breakdown,  nor  was  there  to  be  any  open  or  short  circuits  or 
evidence  of  visible  mechanical  damage. 


3.2. 2. 3  Salt  Spray 

Six  units  were  tested  in  accordance  with  method  101  of 
MIL-STD-202 .  The  following  details  applied: 


(a)  Test  condition  letter:  B. 


(b)  Examination  after  exposure:  The  capacitors  were  visually 
examined  for  evidence  of  harmful  corrosion,  and  oblitera- 
.*  ••  tion  of  marking.  !  ' 


When -the  capacitors- were- tested  as  specified -above,  there  was 


to  be  no  evidence  of  harmful  corrosion,  and  at  least  90  percent  of 
the  exposed  metallic  surfaces  of  the  capacitor  had  to  be  protected 
by  the  finish.  In  addition,  corrosion  of  the  terminal  hardware  was 
not  to  exceed  10  percent  of  the  surface  area.  Marking  was  to 
remain  legible. 


3*2. $.4  Temperature  Cycling  and  Immersion 

Six  samples  were  tested  in  accordance  with  methods  102  and 
.104  of  MIL-STD-202.  Test  condition  C  *of  method.  1Q2  was  used  for-, 
the  temperature  cycling  test.  Within  24  hours  after  completion 
of  the  temperature  cycling  test,  the  immersion  test  was  performed 
per  test’ condition  B  of  method  104.' 

within  24  hours  after  completion  of  temperature  cycling  and 
immersion  tests,  the  dielectric  withstanding  voltage  and  the. 


'insulation  resistance  were  measured  as  described  in 
paragraphs  3 .2. 1.4  and  3 -2. 1.6.  The  samples  were  also  examined 
for  extensive  corrosion  or  obliteration  of  marking  on  the  casing. 
Failure  of  the  unit  to  meet  the  specified  limits  of  dielectric 
withstanding  voltage  or  insulation  resistance,  or  the  presence,  of 
excessive  corrosion  or  obliteration  of  marking  on  the  unit,  was 
cause  for  classifying  the  unit  as  a  failure. ■  The -physical  dimen- 
•,  sions.  of  the  test  units  were- also  checked  for  any  .changes-.  ‘  A  • 
‘dimensional  change  of  more  than  ±5  percent' was  recorded  as  a 
failure.  •  '* '  • 

3.2.3  Group  III:  Mechanical  Tests 
3-2.3. 1  Solderabllity 

Six  units  were  tested  in  accordance  with  method  208  of 
MIL-STD-202.  The  following  details  applied: 

(a)  ' -Number ‘of  terminations  to  be  tested:  Both’ leads  of  the 

‘  capacitors  were  subjected  to  the  solderability  test. 

(b)  Depth  of ' immersion  in  flux  and  solder:  The  leads  were 
immersed  to  within  1/8  inch  of  the  capacitor  body. 

When  the  capacitors  were  tested  as  specified  above,  the  dipped 
surface  of  the  leads  were  at  least  95  percent  covered  with  a 
smooth,  clean,  shiny,  continuous  solder  coating.  Under  the  mini¬ 
mum  acceptable  conditions,  the  remaining  5  percent  of  the  lead  sur¬ 
face.  was  to  show  only  small  pinholes,  voids,  or  rough  spots;  these 
could  not  be.  concentrated  in  one  area.  No  individual  void  in  the 
solder  coating  could  exceed  the  diameter  of  the  lead.  Bare  base 
metal  and  areas  where  the  solder  dip  failed  to  cover  the  original 
coating  were  indications  of  poor  solderability,  and  thus  cause  for 
failure . 

! 

-  ..  3«2. 3*2  Terminal  Strength  *  . 

"  Six^un'its  were  tested,  as  follows:  .  -  •  .•  - 

.The  wire-lead  terminals  were  bent  through  90°  at  a  point 
1/4  inch  from  the  body  of  the  capacitor,  with  the  radius  of  curva¬ 
ture  at  the  bend  approximately  1/32  inch.  The  terminals  were 
clamped  to  within  3/64  ±  1/64  inch  of  the  bend.  The  body  of  the 
capacitor  or  the  clamped  terminal  was  then  rotated  about  the  origi¬ 
nal  axis  of  the  bent  terminal  through  360°,  in  alternating  direc¬ 
tions,  for  three  rotations  at  the  rate  of  approximately  5  seconds 
per  rota'tion.  '  .,  .. 

.  .  . 

When  the  capacitors  were  tested,  as  specified  above,  there  was 
to  be’  no  mechanical  damage  visible  to  the  naked  eye  to  either  the 
capacitor  or  terminals. 


3.2. 3*3  Moisture  Resistance 

Six  units  were  tested  in  accordance  with  method  106  of 
MIL-STD-202,  with  a  polarization  voltage  of  50  percent  of  rated 
voltage . • 

After  the  final  cycle  of-  the  moisture  resistance  test,  the 
test  units 'were  conditioned  at  25°  ±  5®C  and  “a  relative  humidity  of. 
50  ±  5  percent  for  24  hours.  Within  24  hours  after .Conditioning, 
the  dielectric  withstanding  voltages  and  the  insulation  resistance 
and  capacitance  were  measured  at  25°  ±  3®C  as  described  in  3*2. 1.4, 
3.2. 1.6,  and  3.2. 1.7  herein.  The  samples  were  then  examined  for 
excessive  corrosion  or  obliteration  of  marking  on  the  casing. 
Failure  of  the  sample  unit  to  meet  the  specified  limits  of  dielec¬ 
tric  wi thins tanding  voltage  and  insulation  resistance,  or  the 
presence  of  excessive  corrosion  or  obliteration  of  marking  on  the 
unit  sample,  was  cause  for  classifying  the  unit  as  a  failure. 

•  •  •  •  ■*.  **.,**  *  *  %  *  .  ** 
The  physical  -dimensions  of  the  test  units  were  also  checked 
for ‘any  change.  A  dimensional  change  greater  than  ±5  percent  was 
recorded  as  a  failure. 

3.2.4  Group  IV:  Temperature  and  Life  Tests 

3.2,4. 1  low  Temperature,  and  Capacitance 
Change  with  "Temperature 

Twenty-four  samples  were  subjected  to  the  test  sequence 
discussed  below. 


The  capacitors  were  placed  in  a  conditioning  chamber  main¬ 
tained  at  -65°  +0°/-5°C.  and  a  potential  equal  to  the  dc  voltage 
rating  was  applied  for  48  hours.  The  air  within  the  chamber  was 
circulated.  At  the  conclusion  of  the  low-temperature  conditioning 
time,  capacitance  measurements  were  made  at  -65°  +0®/-5®C,  +25® 
±5®C>  +125®  ±  5®C,  and  +25®  ±  5®C.  The ,-65?C.  measurement  was  made 
before  the  .capacitors  were  removed  from. the  conditioning  chamber,.  • 
The  measurement  at  bach  t'emperature  was  recorded’ when  two  succes¬ 
sive  readings  taken  at  5-minute  intervals  indicated  no  appreciable 
change  in  capacitance  (i  ±0.5  percent).  The  capacitors  were  then 
visually  examined  for  evidence  of  breakdown,*  arcing,  open  and  short 
circuits,  and  other  visible  mechanical  damage. 

When  the  capacitors  were  tested  as  specified  above,  there  was 
to  be  no  indication  of  breakdown  or  arcing,  no  open  or  short  cir¬ 
cuitry,  nor  any  visible  evidence  of  mechanical  damage.  The  capaci¬ 
tance  changes  at.  the  specified  temperatures  could  not  exceed 
±3  percent  .from  the  25®C  value.  -  .  •  ; ' 

3. 2. 4. 2  Temperature  Coefficient 
Twenty-four  samples  were  tested  in  the  following 'manner: 


'Capacitartce  measurements  were. made  after 'the  capacitors  were 
stabilized  at  each  of  the  following  temperature  levels  in  the  indi¬ 
cated  order:  +25°,  -55°,  -15%  +40%  +75%  +100%  +125%  and  +25°C. 
Capacitor  stability  was  indicated  when  no  appreciable  change 
(l  ±0.5  percent)  existed  in  two  successive  capacitance  measurements 
made  at  five-minute  intervals.  The  device  was  stabilized  for  a 
minimum  of  30 -minutes  at  each  temperature  before  capacitance  meas-  . 
•urements  were  taken.  /  •  •  •  •  \ 

?  The  temperature  coefficient  .was  computed  from  the  following-  • 
'formula:  V'  . 

^  (C,  C,  )  106 

t 

where  : 

•  •  ■'  •  .  * 

•  .  •  -TC  «.  temperature,  coefficient  in'ppm/°0:.  .  ’ . '  %  . ' .  /  .  '  ' 

•  Cjl  «  capacitance  in  Uf  at  the  first  +25aC  reading 

•  '  • 

C2  *  capacitance  in  uf  at  test  temperature 

T,  -  +25°C 

.  *  * 

T2  **  test  temperature,  *C  . 

Those  devices  having  a  temperature  coefficient  of  greater  than 
200  ppm/°C  (0.02  $/°C)  at  any  temperature  level  were  considered  to 
be  failures. 

•  ••  3.2.4. 3  Life  Test 

Twenty-four  samples  were  subjected  for  250  ±  8  hours  to  a 
dc  potential  of  140  percent  of  rat.ed  voltage  at  an  ambient 
temperature  of  +125°  +2°C  throughout  the  test.  During  the  .-test, 
the.  capacitors  were  separated  by  a  distance'  of  not  lea's,  than '1.. 
inch.  Adequate  circulation  of  air  was  provided  to  prevent" the 
temperature  within  six  inches  of  any  capacitor  from  departing 
more  than  ±2°C  from  the  nominal  ambient  temperature  (+125°C)  of 
the  chamber. 


Measurement  of  the  dissipation  factor  and  capacitance  param¬ 
eters  in  accordance  with  procedures  described  in  3.2. 1.7  and 
3. 2. 1.8  were  made  at  50  ±  8  hour  intervals  during. the  test.  *  The 
capacitors'  were  permitted  to  stabilize  at  room  temperature  for  a 
■minimum  of  eight  hours  before  measurement/  In  .addition;-  the.dissi-. 
pation  factor,  capacitance,  and  insulation  resistance  parameters 
were  measured  prior  to- and. at  the  conclusion  cf'the  life  test,  in 
accordance  with  the  procedures  described  in  3* 2. 1.8,  3 *2. 1.7*  and 
3. 2. 1.6.  Uhit  parameters  failing  to  meet  the  limits  specified  in. 
the  referenced  paragraphs  were  considered  to  be  failures- 


The  test  Samples  were  also  visually  examined  for  leakage  of 
impregnant  and  deformation  of  casing^  Evidence  of  either  condition 
was  grounds  for  classifying  the  sample  as  a  failure.  The  physical 
dimensions  of  the  devices  were  also  checked  for  any  change.  A 
dimensional  change  of  greater  than  ±5  percent  was  recorded  as  a 
failure. 

■  •  • .  -  ■  •  .  • . ' .  .  . 

•  .  3.3  Testing  Procedure  •  • 

•  •  •  •  *  •  •  *  . 

:  The  overall  testing  procedure  is  summarized  in. Table  3>  in 
which  the  tests  are  listed  in  the  order  performed. 

;  Parameter  Test  Limits 

The  test  limits  shown  in  Table  k 'were  used  in  defining  accept¬ 
able  capacitor  performance  for  .the  initial  environmental  and  life 
tests  performed.  These  limits  are  based  on  the.  requirements  of 
MIL-C7I9978B. 
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TABLE  4 

PARAMETER  TEST  LIMITS 


All  Types: 

‘  Dissipation  factor  =  0.15# 

insulation  resistance  =  50  kMQ  at  +25*0,.  500  MO  at  +l£5°C. 
Temperature  coefficient  «=  200  ppm/°C 
Capacitance  change  (-65°C  to  +125°C)  =  ±3# 

.  .  •  •  •  \  •  •  .* : 

•  **  '  ..  .  •  . 

.'Capacitor  rating  *  0.1  uf  ±  20# 

•  ‘  ;  100V 

Capacitance  limits; 

Min,  uf 
Max,  uf 


0.080 

0.120 


4.  TEST  RESULTS 


Results  of  qualification  testing  of  the  test  units  types 
are  discussed  in  the  following  paragraphs  and  summarized  in 
Table  5. 

4'.1  Group  I:  Initial  Measurements  ' 

4.1.1  Physical  and  Dimensional  Examination 

Dimensional  measurements  of  the  sample  lot  showed  that  all 
units  were  within  the  limits  specified  by  the  supplier.  The 
snecified  dimensions  are  given  in  Figure  A-l,  Appendix  A.  Actual 
measurements  are  given  in  Appendix  E. 

i 

The  workmanship  appeared  to  be  generally  adequate.  The 
supplier  crimps .the  metal  sleeve  tq  aid  in  soldering  during 
assembly.  This  practice,  while  not  appearing  to  affect  the 
electrical  characteristics  of  the  capacitor,  could  induce  •  strains 
in  the  package  which  might  lead  to  rupture  of  the  hermetic  seal 
at  a  later  date. 

4.1.2  Hermetic  Seal 

No  failures  were  recorded  in  the  hermetic  seal  test  for 
the  sample  lot  seal. 

4.1.3  Dielectric  Withstanding  Voltage 

None  of  the  test  units  failed  the  dielectric  withstanding 
voltage  test. 

4.1.4  Barometric  Pressure 

There  were  no  failures  in  the  barometric  pressure  test. 

Test  details  appear  in  Appendix  C. 

4.1.5  Insulation'  Resistance  ••  • 

There  was  one  room-temperature  failure  during  the  insulation 
resistance  test.  The  distribution  of  insulation  resistance 
values  is  shown  in  Figure  1.  As  can  be  seen  from  this  plot, 
insulation  resistance  values  for  the  test  units  were  well  above 
the  specified  500-megohm  minimum. 
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4.1.6  Capacitance 


Capacitance  values  were  well  within. specification  for 
the  sample  lots.  Figure  2  shows  the  distribution. 

4.1.7  Dissipation  Factor 

'  Dissipation  factors  for  all  test  units  yd  re  within  specifi¬ 
cation.  A  distribution  plot  for.  all  teat  units  is  shown 'in 
.Figure  3.  .... 


4.2  Croup  II r  Environmental 
4.2.1  .  Shock 

Ko  ‘failures  were  recorded  during  the. shock  test. 

•  *  .  ^  *  **•  *.**••  .*••. 

*4*2.2  ’Vibration  *  v  •  ... 

.  There  were  no  failures  during  the  vibration  test.  • 
4.2.3  Salt  Spray 

All  test  units  were  satisfactory. 


4.2,4  Temperature  Cycling  and  Immersion 


All  test  units  were  satisfactory. 


] 


4.3  Croup  III: _ Mechanical  Tests 

“.  4,3*1  : Solderabillty  .  *  .  '•  ;; 

•  .  \  •  •  ;  ;  •  •  ; 

Two  units  failed  the  solderabillty  test.  The  two  failures 
were  due  to  poor  solderabillty  of  the  capacitor  leads. 

4.3.2  Terminal  Strength 

Mo  units  failed  the  terminal  strength  test. 

4.3.3  K  lsture  Resistance  • 

Mo  units  faileo  the  moisture  resistance  test. 


4.4  Temperature  and  Life 


4.4.1  Low  Temperature  and  Capacitance 
Change  with  Temperature  • 

No  failures  were  ‘recorded  in  this  test.' 

The  distribution  of  capacitance -change  values  at  -650  and 
+125°C  is  shown  in  Figure  4.  As  can  be  seen,  capacitance  changes 
at  +125°C  were  significantly  smaller  than  at  the  low  temperature 
and  were  all  within  2  percent  of  the  room- temperature  reading. 
These  test  results  correlate  favorably  with  test  data  submitted 
by  the  suppliers. 


4.4.2  .Temperature  Coefficient 

Twenty  units  failed  to  meet  the  temperature  coefficient 
limit  of  200  ppm/°C  over  the  temperature  range  of  -55°  to  +125°C. 
The  failure  rate  was  extremely  high,  indicating  that  this  limit 
is  unrealistic.  Distribution  plots  of  temperature  coefficient 
values  for  test  points  of  -55  C,  -15°C,  +40°C,  +75  C,  +100°C,  and 
+125°C  are  shown  in  Figure  5.  Maximum,  median,  and  minimum 
values  are  summarized  in  Table  6. 


TABLE  6 

DISTRIBUTION  OP  TEMPERATURE  COEFFICIENT  VALUES  IN  PPM/°C 
(TEMPERATURE  RANGE:  -55°  to  +125°C) 


«  . 

• -55°C 

-15°C 

+4o°c 

Min 

Med 

Max 

•  Min 

Med-  . 

Max-* .  • 

Min'* 

Med 

-65: 

-135 

-220, 

-130 

-230 

-435 

0 

-70 

H 

•  *  '  . 

",  « 

..  -75  °C 

.  .  +100°C 

+125°C 

Min  • 

Med 

Max 

Min 

‘Med 

Max 

Minv 

Med 

Max 

-5 

-85 

-225 

-30 

-110 

-165 

65 

-105 

-3  83 

(l)  The  temperature  coefficients  of  all  test  units  are 
significantly  lower  at  the  high-temperature  extreme 
(+125°C)  than  at  the  low-temperature  extreme  (-55°C). 

This  is  extremely  important,  since  the  operation  of  the 
circuit  assemblies  containing  these  capacitors  will  likely 

be  at  higher  temperatures. 

.  •  .  •  •  •  .  • 

•  (?)  _  The  temperature  coefficient  is  not  linear  or  constant 

oyer  the  temperature  range  (-53°C  to-  +125°C),  and  is  thus 
not  a  true  indication  of  capacitor  performance.  An 
easier -and  more  clear-cut  indication  of  performance  is 
the  change  in  capacitance  over  the  operating  temperature 
range,  as  shown  in  Figure  6.  Distribution  plots  of 
capacitance  change  values  at  six  different  temperature 
test  points  are  shown  in  Figure. 7 • 

Examination  of  the  distribution  plots,  indicates  that  the  maxir 
mum  expectec}  capacitance  change  oyer  the  temperature  range  is 
approximately  ±2  percent.  -As  would  be  expected, -.this,  maximum  change 
occurs  at  the  temperature  extremes. 


4.4.3  High  Temperature  Operational 
Lire  ?est 

The  sample  lot  failed  the  operational  life  test. 

The  failure  was  due  to  the  following: 

(1)  Two  of  the  capacitors  exhibited  leakage  of  impregnant 
at  the  conclusion  of  the  test.  The  apparent  cause  was 
a  broken  hermetic  seal  in  the  area  of  the  crimp.  The 
electrical  parameters  of  these  two  capacitors  remained 
within  specification. 

(2)  One  capacitor  failed  catastrophically  (shorted)  after 
100  hours.  Physical  examination  of  the  internal  as¬ 
sembly  indicated  that  the  short  was  probably  due  to 

a  break  in  the  dielectric. 


Capacitance  Change  (Percent)  Fr< 


FIGURE  6 

Percent  Capacitance  Change  Over  Operating  Temperate  e  Range  (-55°  To  +125°C) 


Number  of  Values  Number 


Percent  Capacitance  Change  from  25  C  Value 

FIGURE  7 

DISTRIBUTION  OF  PERCENT  CHANGE  IN  CAPACITANCE 
FROM  25’ C  VALUE  (SHEET  2  OF.5)  . 
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X 
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Change  Percent  Capacitance  Change  from  25*C  Value 


o  os  ro  13  an  as  ao 


Change  Percent  Capacitance  Change,  from  25#C  Valye. 


FIGURE  7  .  .  .  %  •  . 

DISTRIBUTION 'CF  PERCENT  CHANGE  IN  CAPACITANCE* FROM  25° C  VALUE 

(SHEET  3  OF  3) 


Capacitance  Change  (Percent)  over  250.  Hours  I,ife  Test 


Percent  Capacitance  Change  from  Initial' Reading 

FICURE  9  . 

DISTRIBUTION  QF  PERCENT  CHANGE  IN  CAPACITANCE  OVER  250-HOUR  OPERATING  LIFE  TEST 
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TABLE  B-2  •  * 

•RESULTS  OP  VISUAL  AND  X-RAY  EXAMINATION  OP 
ACCEPTABLE  DEVICES 


Capacitor 
.  Rating  • 


Results -.of  Visual  and 
!•  X-Ray;  Examination 


0.1  uf  ±20$,  100V  238  Lacquer  film  constituting  the  di-  ’* 

electric  was  wound  in  a  rather  loose 
and  nonuniform  fashion.  Insulation  " 
between  the  metal  housing  and  the  di¬ 
electric  consisted  of  an  epoxy  shell 
with' an  oil  fill  between. the  shell  • 
and  the  dielectric.,  . 

6.1  uf  ±20&  100V  239  Lacquer  film  constituting  the  di¬ 
electric  was  wound  in  a  rather  loose 
•  •  •  '  '  and  nonuniform  fashion.  Insulation 

between  the  metal  housing  and  the  di¬ 
electric  consisted  of  an  epoxy  shell 
with  an  oil  fill  between  the  shell 
and  the  dielectric. 
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NOTICES 


When  Government  drawings,  spccifi cations,  or  Other'  data  are  used  roR 

ANT  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DCFINItCLV  RELATE  GOVERNMENT 
PROCUREMENT  OPERATION,  THE  UNItrO  STATES  GOVERNMENT  THEREBY  INCURS  NO 
RESPONSIBILITY  NOR  ANY  OBLIOATiON  WHATSOEVER;  AND  THE  F ACT  THAT  THE  GOVERN¬ 
MENT  MAV  NAVE  FORMULATED,  FURNI SHED,  OR  I H  ANY  WAV  SUPPLIED  THE  SAIO  DRAW- 
IMOS,  SPECIFICATIONS,  OR  OTHER  OATA,  IS  NOT  TO  SC  ACQAROCO  BY  IMPLICATION 
OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLOCR  OR  ANY  OTHER  PERSON  OR 
CORPCrt'YiOA,  OF  CONVEYING  ANY  AIOHTS  OR  PERMISSION  TO  MANUFACTURE,  USE, 

*R  S£l  AM.  TCNtrD  ‘NV'NTION  THAT  MAY  IN  ANY  WAY  BE  RELATCO  THERETO* 
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ADMINISTRATIVE  DATA 


1 .  PURPOSE  OF  TEST: 

2.  .MANUFACTURER: 


DATE:  October  26,  1966 

To  rerforH' Environmental  Tests  to  determine 

COMPLIANCE  WITH  THt  SPECIFICATIONS  CITEO  BELOW. 

.  ...  Thomps6n-R&toq  Woolrldger  T?ype  10401W2 


3.  MANUFACTURER'S  PART  NO.  10401W2. 


4.  SERVICE  FOR: 

6.  DESCRIPTION  OF  SAMPLE: 
6.  REFERENCES: 


ARINC  Research  Corporation 
1222  East  Normanoy  Place 
Santa  Ana,  California 


Capacitors>  .Polycarbonate 


iii 


ARINC  ETP  No.  66-126  ’ 

MIL-STD-202C,  Test  methoos  for  electronic 

AND  ELECTRICAL  COMPONENT  PARTS 


» 

7.  QUANTITY  OF  ITEMS  TESTEO:  Thirty-six  (36)  samples  were  tested 

Serial  No..  Sample  No. 

None  36 


6.  SECURITY  CLASSIFICATION:  Unclassified 

9.  DATE  TESTS  COMPLETED:  October  25,  1966 

10.  TESTS  COKDUCTEO  BY:  American  Laboratories 

11.  DISPOSITION  OF  SPECIMENS:  Returned  to  ARINC  Research  Corporation 

12.  ABSTRACT:  ’•  '  "  r’  .  . 


Test  No. 

Paoe  No. 

Test 

Samples 

Results 

1.0-1 .3 

Barometric  Pressure 

2 

2.0-2. 3 

Shock  (medium  impact) 

225-236 

Pass 

3  . 

• 

3.0-3. 3 

Vibration 

•  231-236 

■  • 

•  « 

Pass 

• 

• 

•  231-236 

Pass  . 

Continued  on  next  paoe 
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1.  BARCW&TRIC  PRESSURE 


Samples  225-236,  Capacitors 

REFERENCES:  (1)  ARINC  Research  Corporation  ETP-66-126 
■  '  (2)  MII-ST0-202C,  Tcst  methoos  tor  electronic  ano  electrical. 

..  component  parts. 


REQUIREMENTS: 

Rcr.  1  •  Paragraph  (2)  is  applicable 
Rep.  2  -  Method  tOS  rs  applicable 


FACTUAL  DATA  . 

A.  EQUIPMENT: 

See  Append  s?.  I 


$x. 
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Race  No.  1.0 


1.  BAROMETRIC  PRESSURE  • 

i  *  • 

Samples  ,  225-236,  Capacitors 

B.  TEST  PROCEDURE: 

¥  * 

.  1.  Mount  thc  samples  to  a  suitable  pixturc  ano  placc  them  in  an 

ALTITUOE  CHAMBER. 

•  •  *  •  ■.  •  , 

2*  Reducc  thc  pressure  or  the  chamber  To  0.82  inches  or  mercury 
AND  APPlV'THE  FOLLOWING  voltagcs  to  the  sAmplcs  prom  cach 
TERMINAL  TO  CASE  rOR  A  PERIOD  OP  1  MINUTE  MINIMUM: 


225-236  -  200VDC 

Observe  the  samples  roR  any  arcing,  momentary  or  intcrmittcnt, 

,  or  other  indication  or  breakdown. 

3i  Visually  examine  the  samples  por  any  cviocNCE  or  physical  damage 
4.  Rccoro'  all  oata. 


Report  No.  387225 


Paoe  No.  1.1 


2.  SHOCK 


Samples  231-236,  Capacitors 

REFERENCES: “  (l)ARINC  Research  Corporation  ETP-66-126 
'  (2)  MIL-STD-202C,  test  methods  tor  electronic  and  electrical 

•  .  COMPONENT  parts  .  . 


4 


REQUIREMENTS:  »  ’ 

Rtr.  1  -  Paragraph  3A  is  applicable 
Ref.  2  -  Method  205,  Condition  C  is  applicable 


FACTUAL  DATA 
A.  EQUIPMENT: 

Sec  Appendix  I 


jntgQCTLM  LEGIBILITY  O 
TBS  BEST  POSSIBLE  FROM 
TBS  ORIGINAL  REPORT  QUALITY 


Paoc  No*  2.0 


Report *No.  387225 


,  .  2.  SHOCK 

Samples  231-236,  Capacitors 

B.  TEST  PROCEDURE; 

V.  Mount  the  samples  on  a  fixture  with' the  sample  bodies-ricidly 

•MOUNTED  TO  THE  FIXTURE  AND  THE  FIXTURE  MOUNTED- ON  THE  MEDIUM 
•IMPACT  SAND  DROP  TOWER.  •  /  •  •  *  - 

2..  Subject  the  samples  to  three  shocks  in  each  direction  of'  the 

THREE  MUTUALLY  PERPENDICULAR  AXIS  FOR  A  TOTAL  OF  18  SHOCKS. 

The  shock  intensity  and  duration  shall  be  SOG  11  ms.  During 

The  SHOCKS  MONITOR  THC  SAMPLES  FOR  ANY  ELECTRICAL  FAILURES, 
WITH  250VDC  APPLIED  BETWEEN  THE  TERMINALS  OF  SAMPLES  31-36 
AND  1-25VDC  A'PPLIED  BETWEEN  THE  TERMINALS  OF  SAMPLES  131-136 
and  231-236. 

.  .  .  •  .  •  \  * 

.  5.  There  shall  be, no  elcctri cal  .failure?  And  no  physical  dahace' 

.DURING  OR  FOLLOWING  THE  TEST. 

4*  Record  all  data,. 


•  •  ■ 

nwriLM  I  EGIBILITY  P 

e'best  possible  from 

E  ORIGINAL  REPORT  QUAUTI 
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Race  No.  2.1 


Date  Starteo: 


Test  Oigiheer: 


PARTS  TEST  DATA 


,  /gr/T-.-v> - - 

Date  Completed: 

_ /O-SV-trt _ . _ 

Specimen  Oescriptiq 

dstPAt.tro/?’ _ 

....  !  1 

h: 

Group  Lcaocr: 

/M.  AMU.7X 

Temperature 

#/rtn/&/r 

• 

• 

Test,: 

■4 

SHOCK 

Specification  Limits: 

Humidity: 

AMR/ESTT 

• 

VCNDOf 

*:  JfJAtC  • 

*  •  0  • 

*  ,  a 

Time 

G 

« 

0 

Axis 

No*  Shocks 

Sample 

Comment 

fa 

3o  " 

$4*0 

X 

.  3 

ui-i/t. 

Specified 

X' 

3 

Unit 

• 

- 

r 

3 

J  Y 

• 

JlQ !  £C£&Tfl£fl  L .  PSll  »KES  ' 

• 

* 

Y" 

’  3  . 

iM-  fr/yilC/JL  I)^/*MCf 

• 

2. 

• 

3 

\ t 

./>£> 

4* 

3fl" 

$*1MD 

Z' 

3 

it/-*}* 

• 

Y/<i 

'4L  * 

y /)/*;*/. 

no  * 

FOj.^OufsA'G 

'.ot:-  . 

k 

_  n 

c^Z-tr 

WAH 

s/C  tf/AiA 

^  V?  C' 

OF  *  tA/S/i  >V  ir~ 

.  • 

PMYfs 

-At*-  •; 

DATs*, 

:  #> 

. :  ^  : . 

/a’cSiA^T:  «?✓*=■- 

YA/O, 

A  ; 

HFSr*  r 

_.V^3  ^C? 

JTYU 

cZa'E  r 

7~^rK— , 

+r  /  mr 

£  st-os^rs/Ac — 

OY 

0J& VC 

U/ett. 

iT$  us  sr 

*  Z£ 

l?  S9F’j’c/F~?OA 

.  r..  .  .  - 

At* 

T< 

m 

/<T' 

erV 

• 

. 

*  : 

■  •  • 

•  ■  •  * 

• 

• 

• 

•• 

MICROFILM  LEGIBILITY  IS 
TBS  BEST  POSSIBLE  FROM 
TBS  ORIGINAL  REPORT  QOAUR 


Put  No*  2.2 


IfePOOT  No.  387225 


3.  VIBRATION 

Samples  231-236,  Capacitors 

0 

REFERENCES:  (l)  ARINC  Research  Corporation  ETP-66-126 

(2)  HIL-STD-202C,  Test  methods  for  electronic  ano  electrical 

*.  COMPONENT  PARTS  ■*...•  ... 


REQUIREMENTS: 

Rcr.  1  -  Paragraph  30  is  appucaolc 

Rcr.  2  -  Method  204,  Test  Condition  0  is  applicaole 


FACTUAL  DATA 
A.  EQUIPMENT:  . 

See  Appendix  t 


c«. 
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5.  VIBRATION 


-Samples  231-236,  Capacitors 

B.  TEST  PROCEDURE: 

1.  MOUNT  THE  SAMPLE  'BODIES  RIGIOLY  TO  A.  V.IBRATION. FIXTURE  WITH. 

THE  LEADS  SECURED  l/2  ±  l/8  INCH  FROH’ THE  CASE.  .  MOUNT  THE 

•  FIXTURE  TO  THE  VIBRATION  MACHINE  AND.  VIBRATE  IN  ACCORDANCE  wiTH'-'  . 
THE  FOLLOWING  CONDITIONS! 

„  A.  Vibration  frequency-10-2000 

b.  Vibration  level-0. 06"  or  15G,  whichever  is  less 

c.  Direction-two  hutually  perpendicular  axis-one  parallel  and 

ONE  PERPENDICULAR  TO. THE  CYLINDRICAL  AXIS  OF  THE  SAMPLES. 

0.  VIBRATION  TIME-  4  HOURS  IN  EACH  DIRECTION  OT  STEP  C. 

c.  Sweep  time-10-2000-10  in  20  minutes. 

2.  ^During  the.  las*  cycle  of  vibration  in  each  direction,  honitor 

THE  SAMPLES  FOR  0PENINC3  OF  MORE  THAN  0.5  MILL ISECONDS  AND 
SHORT  CIRCUITS  OF  THE  SAMPLES. 


] 

3 

3 

] 

■3 


] 


3.  rOLLOWING  THE  VIBRATION  TEST,  EXAMINE  THE  SAMPLES  FOR  ANY 
CVIOENCE  OF  PHYSICAL  OAMACE. 

4.  Record  all  data. 

.  '  '  ‘  i 
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4.  SALT  SPRAY 


Samples  231-236,  Capacitors 

TEST  PROCEDURE: 

— ■■■'  ■  wi— *■  •  ,  » 

1.  Subject  the  samples  to  48  KOuRs  or  salt  spray  (20$  solution) 
PER  METHOO  101  OP  REFERENCE  2. 

2.  Upon  removal  from  the  salt  spray  chamber  wash  the  samples 

IN' RUNNING  TAP  WATER,  NOT  WARMER  THAN  100*F,  BRUSHING  LIGHTLY 
WITH  A  SOFT  HAIR  OR  PLASTIC  BRISTLE  BRUSH. 

9 

3.  Visually  examine  the  samples  tor  any  evidence  op  harmful 

CORROSION,  UNWRAPPING  OF ,  OR  MECHANICAL  DAMAGE  TO  THE  IN- 

.  SULATING  SLEEVES  AND  OBLITERATION  OF  HARKINGS. 

'  •  .  •*  •  «  ••  /  _  •  .  .  . 

•  4.  Record  All  oata.  • 


] 

3 


3 

3 

3 


:i 


u 


» 


3 


3 
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.  Test  Result*:.  EXPOSURE  TABLE 


Sf\ 2“18  \tf.22 


Sample  •  I  Comment 


Spec  into 


7  I 


n  I  n  to  /.t<r 


/6>2i\/i/r&\  9i  n  z*  \£tA/f*A-t.s 


j-f+eTur  v>/ts  /^or  Amy  *&£>***•*”’  *f 

•  •”*••• 

j$0*lA.O±/ '(>*/  '  (PA  ; P+T**- /*«■.<* ,  • 


■OOriLM  LIGIWUTT  M 
m  BEST  P086XBLI  FROM 
m  OBMUNAL  RiFORV  ftOAUTI 


5.  MOISTURE  RESISTANCE 

Samples  225-230,  Capacitors 

firprnrirrc.  /i  \  AR|Mf  RESEARCH  CORPORATION  ETP-667I 26  . 

REFERENCES^.  ^^^-2020,  Test  methods  tor  electronic  and  electrical 

COMPONENT  PARTS 


LKWIRQiFirrs* 


Rtr.  \  -  Paragraph  3C  is  applicarle 
Rck.  2  -  Method  10GU  is  applicable- 


FACTUM  DATA 

a.  EOuirritrvi 

See  Appendix  I 


0 
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Pace  Ho.  5.0 


5.  MOISTURE  RESISTANCE 


Samples  225-230,  Capacitors  • 

8.  TEST  PROCEDURE: 

1*.  Mount  thc  samples  on  a  non-corrosive  fixture  and  place  them 

IN  A  CHAMBER  PROGRAMMED  FOR  MEf HOD  1068. OF  REFERENCE  2.  ThE 
.  FOLLOW  I  NO  CONDITIONS  SHALL  APPJ,*:  •  .  .  ... 

A.  pRE-CONDlTIONirO  ‘ 

b.  Polarizing  voltage  (50£  of  rated  D.C.  voltage  is  > 

.  50VDC  on  samples  *  <  225-230). 

c.  Steps  7A  and  7B  are  applicable. 

2.  Upon  removal  from  the  chamber  the  samples  shall  be  conditioned 

AT  A  TEMPERATURE  OF  25  t  5*C  AN0  A  RELATIVE  HUMIDITY  OF 
50  ±  5j6  FOR  A  PERIOD  OF.  NOT  LESS  THAN  22  HOURS  NOR  MORE 
THAN*  24  HOURS. 

5.  Within  24  hours  aftcr  the  completion  or  the  conditioning 

PERIOD,  THE  SAMPLES  SHALL  BE  RETURNED  TO  CUSTOMCR. 

4.  Record  all  oata. 
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APPENDIX  I 


Itemized  description 
or  EQUIPMENT  USED  TO 
PERFORM  TESTS 


The  instrumentation  used  in  the  performance 

OF  THESE  TESTS  IS  PERIODICALLY  CALIBRATED 
AND  STANDARDIZED  WITHIN  MANUFACTURER’S 
RATED  ACCURACIES  BY  AN  AlR  FORCE  APPROVED 
CALIBRATION  LABORATORY.  CERTIFICATION  OF 
CAL  I  DRAT  ION  IS  ON  FILC  SUBJECT  TO  INSPECTION 
BY  REQUEST. 
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EQUIPMENT  LIST 


Descn  iPTiort _ Symdol  Ur4 1  t 

1.  Barometric  Pressure  « 


2.  Shock 


3.  Vi  ORATION 


Apparatus 


A.  Chamber,  Altitude,  High  &  Low 
Temperature,  Leatherman- 
CONTROLLED  BY  M)N»EAPOL IS-  ... 
Honeywell  Conroller-Recorder 
Model  TEST  100'  350,  Accuracy 

1 AEI  No.  5000 

B.  Power  Supply,  D.C.,  Dressen- 
Barnes,  Model  5-300B, 

AEI  No.  5292 

C.  Voltmeter,  D.C.,  Sensitive 
Research,  Model  University 
Accuracy  0.5$,-  AEI  No. -5510' 

Same  as  Item  1.B  -  Power  Supply 

A.  Oscillator,  Hewlett  Packard 
Model  200AB,  Accuracy  2$ 

AEI  No.  5239,  xIO 

B.  VTVM,  Hewlett  Packard,  Model 
41  OB,  300,  Accuracy  3 $ 

AEI  No.  5154 

C.  VTVM,  Hewlett  Packard,  Model 
400H,  3,  Accuracy  1$, 

AEI  No.  5151 


Calibration 


6  MONTHS 

8-28-66  to 
2-28-6.7  • 


3  months 

7- 18-66  to 
10-18-66 

3  MONTHS 

8- 15-66  to 

11 -15^66  • 


6  MONTHS 

10-11-66  TO 

*1-1 1  -6  f 

3  MONTHS 

8- 30-66  to 

11- 30-66 

3  MONTHS 

9- 7-66  to 

12- 7-66 


] 

] 

] 

] 

] 


"1 


i  J 


'1 

i 


Same  as  Item  1.C  -  Voltmeter 


n 


D.  Oscilloscope, .Tektronix 
Model  515A-S1 , . .05v/cm, 
.2  mil  s/cm,  AEI  No.  5159 


3  MONTHS 

7-25-66  jo 
10-25-66 


E.  Shock  Tower,  Leatherman  Sand  Checked  prior 
Drop,  Model  K3-445G2,  to  test 

accuracy  10£,  AEI  No.  5044 

Same  as  Item  1.0  -  Power  Supply 

Samc  as  Item  2. A  -  Oscillator 

•  •  • 

Same  as  Item  2.B  -  VTVM 

Same  as  Item  2.C  -  VTVM  * 

Same  as  Item  1.C  -  VTVM 
Same  as  Item  2.D  -  Oscilloscope 


H 

I 


J 
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EQUIPMENT  LIST  (Continued) 


Description 

Symbol 

Unit 

Apparatus 

Calibration 

3.  Vibration  (Continued 

) 

«.  Ambiemt  Temperature  Ta 

« 

Mercury  Thermometer 

0-200  x-2  °F.  ‘  .... 

N/A 

B.  Vibration  System 

m 

M8  Vibration  System-,  Amplifier 
Type  T115mc,  Oscillator  Model 
N570,  Exciter  Head,  Model  C10E 
1200  Force  pounds:  1.0  inch 
Double  Amplitude,  5-3000  cps 
AEI  No.  5203 

% 

6  months 
5-19-66  to 
11-19-66 

c.  Frequency  or 
Vibration 

• 

CPS 

M3  Frequency  Indicator 

Model  1050,  Accuracy  ±2$ 

Checked  prior 

TO  TEST 

d.  Double  Amplitude 

V 

1  NCH 

Internal  Velocity  Network, 

Mrc.  by  M.B.  Elec.  ' 

Checked  prior 
TO  TEST 

e.  Input  Acceleration 

G 

GRAVITY 

1 

Eiidevco  Accelerometer,  Model 
2215, C,  Frequency  2$ 

Amplitude  2j>,  AEI  No.  5557 

6  MONTHS 

(Checked  prior 
to  test) 
6-17-66  to 
11-17-66 

A.  Salt  Spray 

a.  Ambient  Temperature 

Ta 

°F 

Pump  and  Filter  Mrc.  Co., 

Salt  Spray  Chamber,  Model 

CAl,  S/N  5035 

Checked  prior 

TO  TEST 

b.  Nozzle  Pressurc 

Pn 

PSI 

Noroen-Ket.-.y  Co.,  Pressure 
Gauge,  AEI  No.  5391,  0-30 

X  1/2  PSI  G 

6  months 
4-29-66  to 
10-29-66 

c.  NaCl  Content  or 

Tog 

roG 

percent 

NaCl  and- Distilled  Water 

BY  WEIGHT 

■ 

d.  Atomization- 
Collection  per  80 

A 

M ILL  1  - 

LITRE 

(2)  Funnels,  Plastic,  80 

SQ.  CM  INLET  AREA 

80.  CM  AREA 


(2)  EXAX  TO  20°C,  Graduated 
Beaker,  200  x  2  millilitres 
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EQUIPMENT  LIST  (Coin inued) 


Description 

Symbol 

Unit 

Apparatus 

Calibration 

4.  Salt  Spray  (Cont 

inued) 

e.  Foe  Density 

specific 

GRAVITY 

Specific  Gravity  Scale, 

1,000  TO  1,220,  No.  5820-H 

- 

f «  Hydrogen  Ion 
Content 

pH 

pH 

v  •  •  »  . 

Beckman,  ph  meter.  Model 
"N",  S/N  123550 

3  months 

5.  Moisture  Resistance 


A.  Power  Supply,D.C.,  Dressen  3  months 

Barnes,  Model  3-150L,  0-300  11-15-66  to 
AEI  No.  5186  '  2-15-67 

Same  as  Item  2;B  -  VTVM 

B.  Vibration  System,  All  Checked  rmon 

American,  Model  25  HAD  to  test 

0-55  cps,  AEI  No.  5206 

Same  as  Item  1.A  -  Altitude 
Chamber 


« 
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APPENDIX  D 

CONSTRUCTION  TECHNIQUES,  METALLIZED  POLYCARBONATE  CAPACITORS 


The  construction  process  can  be  summarized  as  follows: 

(1)  Material- :*  The  dielectric  is  a  polycarbonate  resin, 
which  is  a  polymerized  carbonic  acid  ester  of  a 
bispheral.  The  resin,  which  is  in  a  chloroform  solu¬ 
tion,  is  applied  to  a  support  of  polyethylene  tereph- 
thalate  and  dried  by  being  passed  near  a  set  of 
infrared  lamps . 

(2)  Preparation  of  dielectric  material:  A  thin  aluminum 
film  is  deposited  on  the  resin  by  vacuum  metallization. 
The  material  is  slit  to  the  desired  width,  and  the 
0.12-mil’ metallized  polycarbonate- lacquer  film  Is 
stripped  (or  mechanically  separated)  .from  the  backing . 

(3)  Assembly:  A  tangential  winding  machine  is  used  for 
winding  the  metallized  film  into  capacitors.  To 
support  the  fragile  film  during  winding,  the  supply 
rolls  are  kept  in  contact  with  the  mandrel.  These 
variables  were  controlled  "by  hand". 

(4)  Attachment  of  terminals:  To  permit  attachment  of  the 
leads  to  the  foil  roll,  a  conductive  slurry  was 
sprayed  onto  the  ends  of  the  roll.  Next,  the  roll  was 
encased  In  an  insulating  material  to  prevent  shorting 
of  the  capacitor  to  the  metal  casing.  The  roll  was 
then  slipped  into  the  metal  casing,  the  terminals  were 
soldered  to  the  ends  of  the  roll,  and  the  casing  was 
sealed  by  soldering.  The  capacitor  roll  from  the 
casing  was  accomplished  by  placing  a  very  thin  layer 
of  insulating  material  around  the. interior  of  the 

•  metal  casing,  and  then  filling  the  intervening  space 
•  between  the:  capacitor  roll' and 'the  casing  with  oil.*, 
The  vendor  also  "crimped"  the  edges  of  the  metal 
sleeving  prior  to  soldering  in  order  to  hold  the  as¬ 
sembly  together. 
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RAW  DATA  FROM  LABORATORY  EVALUATION 
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